sive older brother, Franklin made a bold decision at the age of 17 to run away from Boston and start life on his own. He ended up in Philadelphia, where he spent his last few coins on 3 puffy bread rolls and, tucking one under each arm and eating the 3rd, set out to look for another job in the printing trade. 4 Not content merely to set type, Franklin established his own printing house by the age of 24 and began writing and publishing his own newspaper, The Pennsylvania Gazette. Within 3 years he produced Poor RichardÕs Almanac, an annual compendium of calendars, weather forecasts, planting advice, and most memorably, folksy aphorisms penned by Ben himself under the pseudonym of ''Poor Richard'' Saunders. Some of these sayings were originated by Franklin and others were ''the Gleanings I had made of the Sense of all Ages and Nations.'' 4 They reflected Puritan moral teachings (''A good Example is the best sermon''), practical wisdom (''He that wonÕt be counseled, canÕt be helped''), or just wry cynicism (''Three may keep a Secret, if two of them are dead''). The maxim quoted at the beginning of this editorial, ''An ounce of prevention is worth a pound of cure,'' was allegedly used in FranklinÕs campaign urging Philadelphians to establish a volunteer fire brigade. This adage, with its obvious medical terminology, is equally applicable in the world of orthopaedic sports medicine as it was to the management of colonial urban conflagrations.
In a recent editorial, I discussed the persistent problem of posttraumatic arthritis following anterior cruciate ligament (ACL) injury. 10 Available evidence suggests that ACL reconstruction cannot fully prevent the development of posttraumatic arthritis. At first glance this is surprising, since ACL reconstruction usually produces a stable knee and thus theoretically would reduce the risk of arthritis related to secondary meniscal tears and articular cartilage damage. One possible explanation is that an arthritic cascade is initiated at the time of the ACL tear that cannot be halted by merely stabilizing the knee. The first step in this cascade, which may also occur independently of injury to the anterior cruciate ligament, is likely to be an impact or shear injury to the vulnerable articular surface. A number of researchers are providing evidence that impact can cause articular cartilage damage and that the severity of the damage can worsen over time without additional trauma. In fact, several have already begun to look for ways to halt the process of deterioration in its early stages; to provide the ounce of prevention that obviates the later need for a pound of cure.
In this issue of AJSM, Szczodry et al 11 investigated the effects of controlled impact trauma on fresh bovine osteochondral cores in an in vitro setting. They set out to examine the hypotheses that impact insufficient to fracture the chondral surface would still cause chondrocyte injury and that the severity of that injury would vary according to the energy imparted, the thickness of the cartilage, and the time from impact to assessment. These authors divided 160 freshly harvested bovine osteochondral cores of naturally varying chondral thickness into 5 groups, which were subjected to either no impact or carefully monitored impact at 1 of 4 preselected energy levels. Since their primary interest was chondrocyte death in cartilage that was grossly normal following impact trauma, the authors excluded obviously damaged cores from further analysis. The grossly undamaged cores were stained to distinguish dead from living chondrocytes in the superficial, middle, and deep cartilage layers.
The authors made a number of interesting observations. Cores with a cartilage layer less than 2 mm thick fractured 64.7% of the time, compared with 27.2% of cores with thicker cartilage. The percentage of cartilage area occupied by necrotic cells increased as the magnitude of the impact rose. In the low and medium energy groups, the magnitude of cell death also rose as time passed between 1 and 4 days after impact. Cell death tended to concentrate near the articular surface and the bone-cartilage interface rather than in the middle region of the articular cartilage. Finally, cell death was greater in cores that had originated from the peripheral regions of the condyles, regardless of the cartilage thickness.
The finding that cartilage damage increased over the days following injury, which has been observed by other investigators as well, 2,3,8 led Szczodry et al to discuss the concept of introducing a chondroprotective ''rescue'' treatment in knees that have been subject to impact trauma. In fact, various investigators have begun to look at a number of compounds, including the nonionic surfactant poloxamer 188, 1,9 a glucosamine derivative, 5 COX inhibitors, 6 and IGF-1. 9 In another article in this monthÕs AJSM, Kaplan et al 7 examined the potential chondroprotective effect of hyaluronic acid (HA) in an in vivo ovine model. In this case, the authors damaged the articular surface directly with an abrasive tool rather than via blunt impact.
Kaplan et al created a standardized 10 3 10 mm partial-thickness articular cartilage lesion on the medial femoral condyle of 16 sheep. Eight sheep received injections of 1% HA with a molecular weight of 2.59 mega-Daltons on days 0, 8, and 15 while the other 8 were injected with saline. At 12 weeks, the sheep were euthanized and both the synovial fluid and articular cartilage were analyzed. Differences between the treatment and control groups were interesting, if not always dramatic. Although there was no significant difference in the gross appearance of the articular cartilage between the groups, the experimental group scored higher on a blinded histological assessment. The glycosaminoglycan (GAG) content was higher in the articular cartilage of the experimental group, which only demonstrated a trend (P 5 .07) toward reduced chondrocyte death. Finally, no differences were noted in the concentrations of collagen II, nitric oxide, or proteoglycan in the synovial fluid at 12 weeks, a finding the authors attributed to the late timing of the assay.
The idea of providing an ounce, or even 2.59 mega-Daltons, of chondroprotection at the time of an articular cartilage injury to prevent or modify subsequent degeneration and obviate the later need for more extensive treatment is certainly an intriguing and attractive one. However, I almost hesitated to bring these studies to the attention of the readership, for fear of inducing widespread clinical use of HA or other potentially chondroprotective agents without adequate clinical evidence to show their efficacy or cost-effectiveness. Ultimately, we will need to know whether apparent early histological or biochemical improvements translate into later reductions in the development of posttraumatic arthritis. Chondroprotection is an exciting concept, especially since currently available prevention and treatment methods for posttraumatic arthritis are not completely effective. Nevertheless, this is clearly an area in which much more in vitro, animal, and ultimately controlled clinical research is needed before general clinical use can be recommended.
In this regard, it is good to keep in mind the measured language of FranklinÕs maxim. A cultural advantage of growing up in the United States is that it is one of the few remaining countries whose citizens may still understand the precise relationship between an ounce and a pound. For curious readers inhabiting the vast stretches of the globe which labor under the tyranny of the metric system, 1 pound comprises 16 avoirdupois ounces of weight. A modern Madison Avenue copyrighter might have said, ''An ounce of prevention is worth a ton of cure,'' implying a therapeutic benefit of 32,000 to 1. Franklin, however, chose the more conservative pound. Certainly, a 16 to 1 advantage is something to strive for, but only after all the possible risks and costs have been taken in to account and the potential for benefit has been optimized.
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